O, the three pyridyl secondary amine N atoms are protonated with N-HÁ Á ÁCl hydrogen bonds present. The crystal structure contains a region of partially occupied and disordered methanol and water solvent. One of the three chloride anions is involved in hydrogen bonding to three methanol molecules, two of which are disordered.
Structure description
Tris(2-pyridylmethyl)amine (TPMA) is one of the two most studied tetradentate tripodal amine ligands with complexes reported with all first row transition metals (except titanium), most second and third row metals, and majority of the lanthanide ions (Blackman, 2005) . Complexes employing the TPMA ligand framework are used in many reactions such as alkane hydroxylation (Costas et al., 2004) , ethane polymerization (Robertson et al., 2003) , radical polymerization (Schroder et al., 2012) , and photocaging (Sharma et al., 2014) , to name a few. In addition to the neutral form of TPMA, the triprotonated salt has also been reported with the following counter-ions: 3HClO 4 (Britton et al., 1991) , (SO 4 )(NO 3 ) (Hazell et al., 1999) , (CF 3 SO 3 ) 2 (PF 6 ), (Br)(PF 6 ) 2 , and (Cl)(PF 6 ) 2 (Sugimoto et al., 2002) . There are over 700 reported structures incorporating the tris(2-pyridylmethyl)amine ligand derivative and to date only seven have been published of just the ligand with three of its pyridyl amine N atoms protonated (CSD Version 5.38; Groom et al., 2016) . The protonated form of TPMA introduces new coordination modes and reaction possibilities for the ligand. Given the diverse application of compounds incorporating the tris(2-pyridylmethyl)amine moiety, herein we report on the synthesis and crystal structure obtained for the title compound. data reports
The asymmetric unit is shown in Fig. 1 . The three pyridyl secondary amine nitrogen atoms are protonated with N-HÁ Á ÁCl hydrogen bonds present (Table 1 ). The crystal structure contains a region of partially occupied and disordered methanol and water solvent. One of the three chloride anions is involved in hydrogen bonding to three methanol molecules, two of which are disordered.
Synthesis and crystallization
Synthesis of tris(2-pyridylmethyl)amine (TPMA): TPMA was synthesized according to modified literature procedures (Britovsek et al., 2005) . A 500 ml round-bottom flask was charged with 100 ml of dichloromethane solvent. While mixing, 2-(aminomethyl)pyridine (1.62 ml, 15.0 mmol) and sodium triacetoxyborohydride (9.63 g, 44.2 mmol) were added, generating a clear solution. 2-Pyridinecarboxaldehyde (3.38 g, 31.54 mmol) was slowly added to the mixture, producing a yellow-colored solution. The reaction was allowed to mix for 24 h and interrupted with the addition of sodium hydrogen carbonate until a pH of 10 was achieved. Extractions were performed on the resulting solution with ethyl acetate and the organic layers collected and combined. The organic layer was subsequently dried using magnesium sulfate (MgSO 4 ) and solvent removed using a rotary evaporator to generate a yellow residue. This residue was dried under vacuum for three h to produce the desired ligand as a yellow solid (4.43 g, 97% Synthesis of tris(2-pyridiniummethyl)amine trichloride salt: TPMA (0.100 g, 0.344 mmol) was dissolved in 10 ml methanol in a 100 ml round-bottom flask. Titanium(III) chloride, 20% w/v solution in 2 M HCl (0.266 g, 0.344 mmol) was added to the flask to give a dark-brown-colored solution. This reaction was allowed to mix for 1 h then 30 ml of diethyl ether was transferred into the flask, facilitating the precipitation of product as a light-brown powder. The mixture was filtered and the precipitate washed with excess diethyl ether solvent. The precipitate was dried under vacuum for 30 minutes to yield a light brown colored solid (0.130 g, 85%). Colorless single crystals suitable for X-ray analysis were obtained by slow diffusion of diethyl ether into a concentrated solution of the compound in methanol. The reaction scheme is shown in Fig. 2 .
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . A solvent-occupied site around an inversion center features alternatively two methanol molecules, or one methanol and two water molecules. The latter methanol and water molecules are disordered around the inversion center and hydrogen bonded to each other and neighboring chloride anions. The former methanol molecules are hydrogen-bonded solely to the chloride anions. The disordered methanol molecules were restrained to have similar C-O bond distances. U ij components of all disordered atoms were restrained to be similar for atoms closer to each other than 1.7 Å . Water H-atom positions were initially restrained based on hydrogen-bonding considerations. In the final refinement cycles they were set to ride on their carrier oxygen atoms. Subject to these conditions, the occupancy rates Table 1 Hydrogen-bond geometry (Å , ). Symmetry code: (i) Àx þ 2; Ày þ 2; Àz þ 1.
Figure 1
The asymmetric unit of the title compound showing displacement ellipsoids at the 50% probability level. Hydrogen bonds are shown as dotted lines.
Figure 2
Synthetic scheme for the title compound, [C 18 3 of 3 refined to 0.658 (12) for the methanol sites and to two times 0.171 (6) for the disordered water/methanol site. Computer programs: APEX3 and SAINT (Bruker, 2016) , SHELXS97 (Sheldrick, 2008) , SHELXL2016 (Sheldrick, 2015) , SHELXLE (Hü bschle et al., 2011) and OLEX2 (Dolomanov et al., 2009 ).
data-1
IUCrData ( Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. A solvate occupied site around an inversion center features alternatively two methanol molecules, or one methanol and two water molecules. The latter methanol and water molecules are disordered around the inversion center and hydrogen bonded with each other and neighboring chloride anions. The former methanol molecules are H-bonded solely to the chloride anions. The disordered methanol molecules were restrained to have similar C-O bond distances. Uij components of all disordered atoms were restrained to be similar for atoms closer to each other than 1.7 Angstrom. Water H atom positions were initially restrained based on H-bonding considerations. In the final refinement cycles they were set to ride on their carrier oxygen atoms. Subject to these conditions the occupancy rates refined to 0.658 (12) for the methanol sites and to two times 0.171 (12) for the disordered water/methanol site. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

